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© APPARATUS FOR INPUTTING MULTIDIMENSIONAL INFORMATION. 



© An apparatus for inputting accurately to a CPU 
multidimensional information relative to the coordi- 
nates and directions, etc., of an object as an oper- 
ator wishes in non-contact without limitation of the 
space. Angular velocity sensors (4, 5, 6) are pro- 
vided on the axes X, Y, Z orthogonal to each other 
of an operating body (1), which is so shaped as to 
be gripped by the operator and be mounted on a 
^» joint, a shoulder or a head, etc. Before the operator 
^ rotates and moves the operating body (1) to input 
^ information, push buttons (2, 3) provided on the 
<0 operating body (1) are switched on or off by the 
00 operator. Thereby, the counting of the outputs of the 
(9 angular velocity sensors (4, 5, 6) are started or 
stopped. According to a command, the signals of the 
m angular velocities corresponding to the movement of 
© the operator are outputted from the sensors (4, 5, 6), 
converted into information, and inputted into a CPU 
pi via a V/F converter, a pulse conversion circuit, a 
gate circuit and a counter. In any space, the operator 
can command the CPU as he wishes by his move- 
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ment. Therefore, it is easy to move a robot arm and 
perform rotation and movement, etc., of a figure on 
the display screen of a multidimensional CAD or 
graphic system. Even a handicapped person can do 
command operations. 

FIG.1 
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[FIELD OF ART] 

The present invention is a multidimensional 
signal input device which is suitable for use as a 
device by which an operator gives relative motion 
commands on a non-contact basis while observing 
an object to be controlled to convert intended in- 
formation into electric signals, and which is espe- 
cially suitable for use as a device for inputting two- 
dimensional or three-dimensional coordinates or di- 
rections for a computer or an operation command 
device for a robot. 

[BACKGROUND OF THE INVENTION] 

Ordinarily, a track ball, a joy stick, a mouse or 
the like have been widely used as devices for 
inputting coordinates or directions for a computer. 

However, in the case of a conventional mouse, 
as a ball in the mouse is rolled and the quantity of 
the displacement is mechanically detected, it re- 
quires a certain range of smooth surface to be 
operated. 

Although a conventional joy stick does not oc- 
cupy much space, its movable portion has a limited 
range, which makes it difficult to use for performing 
minute input operations. 

A conventional track ball does not have the 
problems as described above but it is difficult to 
operate the buttons on the track ball and the track 
ball itself simultaneously. 

Further, though these devices are intrinsically 
two-dimensional input devices, there are conven- 
tional devices which have been modified into three- 
dimensional input devices (refer to unexamined 
Japanese published patent application No. 62- 
40619 for a track ball which represents such a 
case). However, since these three-dimensional de- 
vices are obtained by modifying intrinsically two- 
dimensional devices, they require the operator to 
perform unnatural operations that are different from 
what the operator intends. 

As a device for three-dimensional input oper- 
ations on a non-contact basis, for example, unex- 
amined Japanese published patent application No. 
1-96720 discloses a coordinate input device utiliz- 
ing an acceleration sensor. When this device is 
manually put in a translation motion, it detects the 
motion from the acceleration. It does not provide 
information regarding rotation and is apt to gen- 
erate operational errors, and it is expensive be- 
cause it performs complicated operations wherein 
the acceleration must be integrated twice to be 
converted into position coordinates. 

It is an object of the present invention to pro- 
vide a non-contact multidimensional information in- 
put device which solves the above-mentioned prob- 
lems and allows input to be made in a way that the 



operator intends with high accuracy at low cost and 
without restrictions on the place in which it is used. 

[DISCLOSURE OF THE INVENTION] 

5 

In order to accomplish such purposes, the 
present invention comprises angular velocity detec- 
tors provided on X-axis, Y-axis, and X-axis which 
are orthogonal to each other, an operation unit in 
70 which said angular velocity detectors are installed, 
a shape like a box or elliptic cylinder with grooves 
provided at the side portion thereof which comes 
into contact with three fingers, for facilitating grip- 
ping and installation on an articulation, shoulder, 

75 head or the like, and a circuit which converts 
angular velocity signals of each axis obtained from 
the operation unit into signals usable by a com- 
puter by means of V/F converters, sign detection 
circuits connected in parallel with the V/F convert- 

20 ers, gate circuits for counting or stopping the out- 
put of the V/F converters in response to a com- 
mand signal from a button pushed by an operator, 
and counter circuits. The motion of the operator's 
hand is directly detected by the operation unit. 

25 Output signals from the operation unit are pro- 
cessed and input to a computer as displacement 
signals, and commands from the operator are given 
through button operations. 

When the operator maneuvers the operation 

30 unit into a three-dimensional rotary motion, the 
angular velocity detectors provided on the axes 
detect angular velocities about the X-axis, Y-axis 
and Z-axis. The angular velocities are integrated 
once by the circuit from the V/F converters up to 

35 the counter circuits to obtain three-dimensional dis- 
placement. 

According to the present invention, the motion 
of the operator is directly converted into electric 
signals. Therefore, the motion of the operator can 

40 be input as it is. Further, the motion of the operator 
is directly used as relative motion command input 
according to the present invention. This feature 
makes the operation quite easy in CAD systems 
handling three-dimensional objects in arbitrary 

45 spaces on a non-contact basis, in inputting three- 
dimensional directions in graphic systems, and in 
cursor control in computers. 

In addition, buttons or the like may be provided 
on the operation unit for information-signal input 

so mode switching that allows information on transla- 
tion motions and rotary motions to be input. 

While the conventional computer input devices 
have been manually operated, the present inven- 
tion allows input operations with a device mounted 

55 on any one of a plurality of articulations, such as a 
head or shoulder, that are free to move. 

[BRIEF DESCRIPTION OF DRAWINGS] 
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Fig. 1 is a perspective view, partially in section,-, 
showing at, embodiment of an information input 
device of the present invention. 

Fig. 2 is a block diagram of a control circuit. 

Fig. 3 is a block diagram of a pulse conversion 
circuit. 

Fig. 4 is a timing chart for the pulse conversion 
circuit. 

Fig. 5 is a perspective view showing another 
embodiment. 

Fig. 6 is a perspective view showing another 
embodiment. 

[DESCRIPTION OF THE PREFERRED 
EMBODIMENT] 

An embodiment of the present invention will 
now be described with reference to Fig. 1 and Fig. 
2. 

In Fig. 1, angular velocity detectors 4, 5 and 6 
or, X-axis. Y-axis and Z-axis, respectively, which 
are orthogonal to each other, are incorporated in an 
operation unit which is formed in a shape like a box 
or an elliptic cylinder as a whole, with elliptic 
grooves at the side portion thereof, which comes 
into contact with three fingers for providing a better 
fit when gripped. 

According to the present invention, tuning fork- 
type gyroscopes act as the angular velocity detec- 
tors. 

They output voltages in proportion to angular 
velocities when rotary displacement is made about 
an axis in parallel with a vibrator of the tuning fork 
type. Of course, the angular velocity detectors are 
not limited to tuning fork type gyroscopes. 

Operation buttons 2 and 3, with which an oper- 
ator inputs instructions, are provided at a position 
on the outer surface of the upper part of the 
operation unit 1 which fits a thumb and forefinger. 

An operator grips this unit and induces the 
rotary displacement. Then, angular velocities of ro- 
tary motions about those axes are detected by the 
respective angular velocity detectors 4, 5, and 6. 

Output signals, i.e., an X-axis signal, Y-axis 
signal, and Z-axis signal of the angular velocity 
detectors 4, 5, and 6, respectively, are input 
through a signal cable 7 to voltage-to-frequency 
conversion circuits 21, 21, and 21 shown in Fig. 2 
and sign detection circuits 22, 22, and 22 for deter- 
mining whether the direction of rotation is positive 
or negative, and connected in parallel with the 
conversion circuits. 

The output of the voltage-to-frequency conver- 
sion circuits 21, 21, and 21 and sign detection 
circuits 22, 22 and 22 are input to pulse conversion 
circuits 23, 23, and 23, respectively. . 

Each of the pulse conversion circuits may be 
constituted by a gate circuit comprising two flip- 
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flops 32, two sign converters 31, and five NAND's 
33, as. illustrated in Fig. 3, for one axis. When an 
output a x of a voltage-to-frequency conversion cir- 
cuit 21 and an output bx of a sign detection circuit 
5 22 are input to this circuit at the timing shown in 
Fig. 4, i.e., two phase-shifted pulses, an A-phase 
pulse c and B-phase pulse d which are equivalent 
to the output signals obtained from an optical en- 
coder are output. 
70 The output of the axes of the pulse conversion 
circuits 23, 23, and 23 is input to output gate 
circuits 24, 24, and 24. The operator inputs, with 
the operation buttons 2 and 3, command signals for 
commanding input timing to the gate circuits 24, 
75 24, and 24 to control the timing of the output from 
the pulse conversion circuits 23, 23, and 23. 

The output of the gate circuits 24, 24, and 24 is 
input to counter circuits 25, 25, and 25 which add 
the number of pulses corresponding to the com- 
20 manded timing, allowing the quantity of a relative 
motion to be commanded to an object to be con- 
trolled. 

If the output of the counter circuits 25, 25, and 
25 is directly used as information input to a com- 
25 puter 10, it constitutes a rotation command in a 
graphic screen. 

In another embodiment shown in Fig. 5, as the 
operation unit, angular velocity detectors 4 and 6 
serving only two axes, i.e., X-axis and Z-axis, are 
30 provided so that they cross the band of a head- 
phone at right angles. In this case, control circuits 
are required for only two axes. An operator wears 
the unit and shakes his or her head. Thus, the unit 
can be used as an input device which replaces a 
35 conventional, mouse. 

it is possible to use a helmet instead of a 
headphone. In this case, the angular velocity detec- 
tors 4, 5 and 6 may be provided in crossed posi- 
tion. 

40 In still another embodiment shown in Fig. 6, the 

operation unit has a shoe-shaped configuration 
wherein the angular velocity detectors are disposed 
in the same way as in other embodiments; and an 
operation button 3 is provided at the part cor- 
45 responding to the big toe. This allows the motions 
of a foot and big toe of an operator to be directly 
input. In this case, however, unnecessary motions 
of the operator may be input. In order to avoid this, 
the operation unit 1 as shown in the embodiment 
50 (Fig. 1) may be used, in addition, to issue a com- 
mand after checking the validity of a displacement 
detection signal with the button 2. 

Thus, the present device can be used by a 
person who has handicap with his or her hand as a 
55 cursor control device for a computer display. 

[INDUSTRIAL FEASIBILITY] 
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The present invention can be utilized in a 
multi-dimensional signal input device to be used as 
a device for inputting two-dimensional or three- 
dimensional coordinates, or directions for a com- 
puter, or as an operation command device for a 5 
robot. 

Claims 

1. A multidimensional signal input device char- 10 
acterized in that it comprises an operation unit 
incorporating a plurality of angular velocity de- 
tectors on orthogonal axes and having opera- 
tion buttons on the outer surface thereof, 
voltage-to-frequency converters connected to 75 
said angular velocity detectors, sign detection 
circuits connected in parallel with said voltage- 
to-frequency converters, gate circuits validating 

or invalidating the count of the output of said 
voltage-to-frequency converters in response to 20 
a command from said operation buttons, and 
counter circuits connected to said gate circuits. 

2. A multidimensional signal input device accord- 
ing to claim 1 wherein said angular velocity 25 
detectors are disposed on three orthogonal 
axes. 

3. A multidimensional signal input device accord- 
ing to claim 1 wherein said angular velocity 30 
detectors are disposed on two orthogonal axes. 

4. A multidimensional signal input device accord- 
ing to claim 1, 2, or 3 wherein said operation 

unit has a shape like an elliptic cylinder, having 35 
elliptic grooves at the portion thereof which 
comes into contact with three fingers of a 
hand, enabling to be easily gripped. 

5. A multidimensional signal input device accord- 4Q 
ing to claim 1, 2, or 3 wherein said operation 

unit has a shape like a shoe. 

6- A multidimensional signal input device accord- 
ing to claim 1, 2, or 3 wherein said operation 45 
unit has a shape like a headphone. 
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FIG. 1 
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FIG. 2 
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Explanation of Abbreviation 

V/F: Voltage-to-frequency conversion circuit 

SDC: Sign detection circuit 
PCC: Pulse conversion circuit 
GATE: Gate circuit 



COUNT: Counter circuit 
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FIG. 3 




Explanation of Abbreviation 
F/F: Flip-flop 
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FIG. 5 
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